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Supplementary Figure S1. Overexpression of heparanase in human podocytes. 

Undifferentiated AB8/13 podocytes (P) were infected with empty pLenti6/V5-DEST 

virus (V) or human heparanase cDNA (H). Differentiated cells were exposed to 0.5 

and 1 µg/ml Adriamycin (ADR) for 24 hours. The expression of heparanase was 

detected by immunoblotting (10% SDS-PAGE, 25 µg protein), using polyclonal rabbit 

anti-heparanase (INS-26-2-0000-11, InSight Biopharmaceuticals; 1:1000). Monoclonal 

anti-beta actin (ab197277, Abcam; 1:4000) was used to detect the housekeeping 

protein. 

 

 
 

 

 

 

 

  

  



Supplementary Figure S2. Podocyte cell survival after H2O2-induced oxidative stress 

is associated with increased autophagic flux in heparanase overexpressing cells.  

(a) Podocytes, V and H cells, were seeded in a 96-well plate. Differentiated podocytes 

were exposed to different concentrations of H2O2 for 24 hours. Cell number was 

determined using methylene blue assay. Results were expressed as percent of control 

for each cell type, i.e., the ratio of treated cell number to control untreated cells. The 

results are expressed as the means ± SEM of 3 independent experiments, 

quadruplicates in each experiment. Insert in (a): Cell survival at 0.5 mM H2O2. (b) V 

and H podocytes were treated with 0.5 mM H2O2, 50 µM Chloroquine (Q), or a 

combination of 50 µM chloroquine ± 0.5 mM H2O2 for 14 hours. Whole-cell lysates 

were subjected to SDS-PAGE and immunoblotting for LC3 with GAPDH as a loading 

control. V, Mock-infected podocytes; H, heparanase overexpressing podocytes.  

* p < 0.05. 

 

 

 

 

 

 



Supplementary Figure S3. A time-dependent increase in LC3II after Adriamycin and 

chloroquine treatment is more prominent in heparanase overexpressing cells. Mock-

infected (V) and heparanase overexpressing (H) differentiated podocytes were grown 

in RPMI (C) or treated with 0.5 µg/ml Adriamycin (ADR) ± 50 µM chloroquine (Q) for 

the indicated time intervals. Whole-cell lysates were subjected to SDS-PAGE and 

immunoblotting for LC3 with GAPDH as a loading control. Representative 

immunoblots are shown; n = 3 independent experiments. 

 

 

  



Supplementary Figure S4. Roneparstat decreases Atg12 levels in heparanase 

overexpressing podocytes. Differentiated heparanase overexpressing podocytes were 

treated with 0.5 µg/ml Adriamycin (ADR) ± 100 µg/ml Roneparstat (SST0001, 

heparanase inhibitor) for 2 hours. Whole-cell lysates were subjected to SDS-PAGE and 

immunoblotting for Atg12 with GAPDH as a loading control. (a) Representative 

immunoblots of Atg12. (b) Quantification of Atg12 (21KDa) normalized to GAPDH. 

Results are expressed as the means ± SEM, n = 4 independent experiments. * p < 0.05, 

** p < 0.01, *** p < 0.001. 

 

 

 

  



Supplementary Figure S5. Adriamycin induces apoptosis in cultured human 

podocytes. Differentiated AB8/13 podocytes were treated with Adriamycin at the 

indicated concentrations (a) for 24 hours, or with 0.5 µg/ml Adriamycin for the 

indicated time (b). Whole-cell lysates were subjected to SDS-PAGE and 

immunoblotting for cleaved caspase-3 with GAPDH as a loading control. 

Representative immunoblots are shown. 

 

 

 

 

 

 

 

 

 

 

 


